The acid catalyzed condensation of polycyclic ketones 1-4 with thiadithiols was carried out. The reaction of ketone 1 with thiadithiols 5 and 6 afforded corresponding crown ethers 7 and 8 respectively. However all diketones 2-4 reacted with 5 or 6 to give corresponding ethylene dithioketals 9-13. To the best of our knowledge, these results provide the first example of chemical evidence for the operation of transannular interactions in rigid polycarbocyclic systems.
Introduction
Since the electron delocalization through homoconjugation in terms of direct ("through-bond") and indirect ("through-space") interactions has been described by Hoffmann, 1 this phenomenon has been extensively investigated. Several papers have appeared that compare changes in 13 C nmr shift values of the sp 2 carbon atoms in difunctional systems with those of the corresponding monofunctional congeners. 2 Transannular orbital interactions have been detected by photoelectron 3,4 and electron transmission spectroscopy. 5 The origins of transannular interactions in diketones and methyleneketones also have been studied by ab initio MO 6 and semiempirical electron density analysis. 7 Herein we report remarkable difference between the reactions of thiadiethanethiols with monoketone 1 and with diketones 2, 3 and 4, and we present experimental evidence for transannular interactions in diketones 3 and 4.
When reaction was performed by using a 1:2 molar ratio of diketone and dithiol the corresponding bis(ethylene dithioketals) 9 and 11 were obtained (Table 1) . The unusual course of the reactions observed when diketones 2 and 3 were employed as substrates could be explained in terms of electron delocalization through homoconjugation. 2, 6 Clearly, when two carbonyl groups are present (as in substrates 2 and 3), one C=O group exerts a profound influence upon the reactivity of the other toward nucleophilic reagents. In order to obtain additional insight into the nature of transannular electronic effects that originate from localized carbonyl groups, the corresponding acid catalyzed condensation of diketone 4 with dithiol 5 was studied. Again, the bis(ethylene dithioketal) 13, was isolated in 89% of yield as a sole product (Table 1) . It should be noted that both diketones, 3 and 4, possess D 2d symmetry. The C=O groups in diketone 3 and 4 are separated by four and five σ-bonds, respectively. It was calculated 6 that sp 2 carbon atoms in 3 are separated by a transannular distance of 3.463 Å; the corresponding distance in 4 is considerably greater (i.e., 5.265 Å). However, the calculations clearly indicated that electron density is greater around the carbonyl carbon atoms in 3 and 4 vis-à-vis that in the corresponding monoketone reference compounds. 6 On the basis of the results shown in Scheme 1 and 2 and in Table 1 , it is apparent that protonated ketone is the reacting electrophile when the reaction is performed under acidic conditions. 15 Under these conditions two reaction mechanisms may operate (Scheme 3). With monoketone 1, path a appears to be more likely and tertiary carbocation is formed leading to the formation of crown ether 7.
However, when a second carbonyl group is present in the substrate (as, e.g., in 3), the transannular dipolar effect of this C=O group is expected to destabilize an incipient carbocationic center, 16 thereby favoring path b and formation of thionium ion, which decomposes to 12.
Reaction of 12 with the second mole of dithiol 5 leads to the formation of 11.
To the best of our knowledge, the foregoing results provide the first example of chemical evidence for the operation of transannular interactions in rigid polycarbocyclic systems. General procedure to synthesize crown ethers 7 and 8 p-Toluenesulfonic acid (catalytic amount) was added with stirring to refluxing toluene (1 L). To the resulting hot solution was added dropwise with stirring a solution of 2-adamantanone (1) and thiadithiol 5 (or 6) in toluene (1 L) during 2 days. After the addition had been completed, the reaction mixture was refluxed for 8 days. The reaction mixture was allowed to cool gradually to ambient temperature and then was concentrated in vacuo. Diethyl ether (80 mL) was added to the 2-adamantylidene)-1,3,6,9,11,14-hexathiacyclohexadecane (7) . Using general procedure compound 7 (1.7 g, 81%, based upon recovered 1) was obtained as a colorless microcrystalline solid by the reaction of 1 (3.00 g, 20 mmol) with 5 (3.09 g, 20 mmol). This material was washed with hexane to afford analytically pure 7: mp 260-263 °C. 
Experimental Section

General procedure employed for acid catalyzed condensation of diketones 2 and 3 with thiadithioles 5 or 6
Solution of diketone 2 (or 3) and thiadithiols 5 (or 6) in toluene (100 mL) was added drop by drop with stirring into refluxing toluene (100 mL) which contained catalytic amount of p-TsOH. Reaction mixture was stirred for ten days and the course of the reaction was monitored via thin layer chromatographic analysis (SiO 2 stationary phase, eluent CH 2 Cl 2 ). After the reaction was completed, toluene was distilled off, and crude brown oil was dried on rotary evaporator. The mixtures of products, mono(ethylene dithioketals) and bis(ethylene dithioketals) thereby obtained were separated by preparative thin layer chromatography on silicagel eluting with dichloromethane. .0 5, 9 .0 10, 14 ]tetradecane-7,12-dione (4, 0.050 g, 0.23 mmol) and thiadithiol 5 (0.072 g, 0.46 mmole) in toluene (16 mL) was added with stirring into refluxing toluene (7.5 mL) which contained a catalytic amount of p-toluensulfonic acid and the mixture was stirred for 24 hours. The course of the reaction was monitored via thin layer chromatographic analysis (SiO 2 stationary phase, 2% MeOH-CH 2 Cl 2 eluent). After the reaction had been completed, the reaction mixture was concentrated to remove toluene, and the residue was evaporated to dryness in vacuo (rotary evaporator). The material thereby obtained was purified via column chromatography on silica gel by eluting with 50% pentane-CH 2 Cl 2 . Pure 13 (0.075 g, 87%) was thereby obtained as a colorless microcrystalline solid: mp 138-140 °C. 
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